Occurrence of substance P(1-7) in the metabolism of substance P and its antinociceptive activity at the mouse spinal cord level.
Substance P (SP), which is known as a pain transmitter or modulator in the spinal cord, was degraded by the synaptic membranes of the mouse spinal cord. The major metabolites of SP were phenylalanine, SP(1-6), SP(1-7), SP(1-9), SP(8-9) and SP(10-11). Degradation of SP was inhibited by a metal chelator, o-phenanthroline, and also by specific inhibitors of endopeptidase-24.11, thiorphan and phosphoramidon. In contrast, captopril (a specific inhibitor of angiotensin-converting enzyme), bestatin (a specific inhibitor of aminopeptidase) and Z-321 (a specific inhibitor of prolylendopeptidase) showed little effect on the degradation of SP. The accumulation of the major cleavage products was strongly inhibited by phosphoramidon and thirophan, as well as the initial cleavage of SP. Thus, endopeptidase-24.11 plays a major role in SP degradation in the mouse spinal cord. Additional in vivo experiments were performed to investigate the antinociceptive effect of SP(1-7), a major product of SP that was detected after incubation with spinal synaptic membranes. In the mouse tail-flick test, the intrathecal administration of SP(1-7) (1.0-4.0 pmol) increased tail-flick latency in a dose-dependent manner. These results suggest that degradation of SP by spinal endopeptidase-24.11 may lead to the formation of SP(1-7), which has an ability to produce antinociceptive effects at the mouse spinal cord level.